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I. Basis of the report 

1 With regard to the elements of the international application (Replacement sheets which have ^^ff^ 
' Yf^erecliZg Office in response to an invitation under Article 14 are referred to in this report as originally filed 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)). 


Description, Pages 

1 _ 8 received on 29.08.2003 with letter of 29.08.2003 
Claims, Numbers 

1 _ 24 received on 29.08.2003 with letter of 29.08.2003 
Drawings, Sheets 

1 £.3/3 as originally filed 

2 With regard to the language, all the elements marked above were available or furnished to -this .Authority in the 
language in which the international application was filed, unless otherw.se indicated under this .tern. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3 With regard to any nucleotide andtor amino acid sequence disclosed in the international application, the 
' international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5 □ This report has been established as if (some of) the amendments had not been made, since they have 
5 - ° Jeen considered to go beyond the disclosure as hied (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 

report.) 

6. Additional observations, if necessary: 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
" citations and explanations supporting such statement 

1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 


Yes: 

Claims 

5-9,11-23 

No: 

Claims 

1-4,10,24 

Yes: 

Claims 


No: 

Claims 

1^24 

Yes: 

Claims 

1-24 

No: 

Claims 



2. Citations and explanations 
see separate sheet 


Form PCT/IPEA/409 (January 2004) 


# 


INTERNATIONAL PRELIMINARY International application No. 

EXAMINATION REPORT - SEPARATE SHEET 


PCT/GB03/00373 


Re Item V 

R^^Td statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 Reference is made to the following documents, cited in the International Search 
Report: 

DV GB-A-2 150 890 (LANCER YACHT CORP) 10 July 1985 (1985-07-10) 

D2- US-A-2 832 304 (ELYOSIUS DONALD A ET AL) 29 April 1 958 (1 958-04-29) 

2 The present application does not meet the requirements of Article 33.2 PCT, 
because the subject-matter of claims 1 -4, 1 0 and 24 is not new. 

2a The document D1 discloses (the references in parentheses applying to this 
document): 

A watercraft for sail and mechanical operation (Page 1 , lines 6,7) provided with a 
displacement hull and a keel (Fig. 1), comprising hydrofoil means (11) adapted to 
only provide lift to the after end of the craft (Page 3, lines 18,19). 

It is worth mentioning here that the feature referred to in D1 as "foil" might be 
J considered not to have all the features of a foil. However, the disclosure of D1 

attempts to improve the performance of a known, conventional foil by famng it into 
the hull side such that it does not extend through the boundary layer. In doing so, 
the foil does not contribute to drag, thus achieving a substantially theoret.cal hull 
speed under sail (Page 2, lines 12-23). This disclosure actually const.tutes a fo.l 
that has been optimized for its use as a stern-lifting foil for a sailing boat. 

The subject-matter of claim 1 in therefore not new. 

It is also worth mentioning that, even if claim 1 would be considered as new with 
respect to D1 the difference between it and D1 would be the use of hydrofoils 
instead of a planing surface. The problem to be solved would be to increase the 
efficiency of the lifting surface with respect to that of D1 by using hydrofoils that 
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produce lift at both the upper and the lower surface. This feature is described in 
document D2 as providing the same advantages as in the present application and 
with the aim of solving the same problem ( See D2, column 1 , lines 26-40; f.g 1-3). 
The skilled person would therefore regard it as a normal design option to include 
this feature in the watercraft described in document D1 in order to solve the 
problem posed. 

Therefore, even if the subject-matter of claim 1 would be considered new with 
respect to D1 , it would not be inventive in view of D1 and D2. Points 2b to 2e 
below would be applicable to the inventivity of the claims referred to. 

2b D1 discloses also a watercraft where the lift provided by the hydrofoil means is 
variable, because hydrofoils produce different lifts at different speeds. 

The subject-matter of claim 2 is therefore not new (Article 33.2 PCT). 

D1 discloses as well a watercraft in which the amount of lift provided by the 
hydrofoil means is determined by the speed of the craft. This is indeed the general 
case with hydrofoils. 

The subject-matter of claim 3 is therefore not new (Article 33.2 PCT). 

2d D1 discloses similarly a watercraft in which the hydrofoil means is adapted to 
© provide sufficient lift to maintain the craft at a substantially level trim at any speed 

(Page 3, lines 18,19). 

The subject-matter of claim 4 is therefore not new (Article 33.2 PCT). 

2e The watercraft of D1 has a displacement hull shaped as a mono-hull for high 

speed sailing, with a transverse cross section which tapers downwardly to its keel 
line and which increases in cross section from the bow to a fullest transverse 
section and decreases in cross section from the fullest transverse sect.on to the 
after end, and in which the keel line of the hull tapers downwardly from the bow 
and the stern to a base line at the fullest transverse section. This is indeed the 
case of a wine-glass shaped cross section referred to in D1 (Page 2, l.ne 3) 
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The subject-matter of claim 10 is therefore not new (Article 33.2 PCT). 

3 Dependent claims 5-9 and 1 1 -23 do not contain any features which, in 
combination with the features of any claim to which they refer, meet the 
requirements of the PCT in respect of inventive step ( please, see the 
International Search Report). 
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WATERCRAFT 


„ rP i at es to a watercraft which may be 
This invention relates w «» . . ^ 

• „ wind newer, but which can maintain a 
j eailina using wind powex. , " 

trim -ten U^UV propelled at high s^s. 

Sailin, craft can be provided with a 
no hull with a transverse cross-section which tapers 
mono-hull witn it keel una, and which 

downwardly on each side to its Ice 

increases in cross-section from the bo to ^ 
«— section, and decreases 

ful lest transverse tecauM of its 

r^^Tn^r^en u P ri 9 ht and when heeled 


over. 


However, displaced mono-hulleo '™ " 
. i-ofole to be mechanically 
ascribed above are not -^J^^ propulsion means, 
propelled at high speeds. when". 

fo r e,a^>le an — ^ * oC the hull, the 
1S vels or forward thrust to J*e afte ^ ^ ^ 

T Xhi: slLrthHraft because its forward facing 

the water. This sj.o ter resistance 

— ~ is increased landed to the 

against the -£-Jf ~ ^ er tte ^ lif t and the 
after end of the hull, t g ^ ^ ^ 

„ at er -^^^rXas of the size of the engine. 
b e reached is tr***. *<* on i8 to overoo me some of 

The object of the P"> 9 ° n * ^tarcraft with a displacement 
these problems and provide a watered ,„„,,„ 
Hull which may be used for sailing and be mechanically 
propelled at high speeds. 

According to the present invention a watercraft for 
sail and machanill operation provided with a displacement 
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' hull and a keel, is provided with hydrofoil means adapted to 
- only provide lift to the after end of the hull . 

The hydrofoil means can comprise a flat hydrofoil 
element, which is attached in a transverse arrangement by 
struts to the bottom of the after end of the hull of the 
watercraft. When the craft is propelled at a high speed the 
angle of the hydrofoil is set to provide the optimum level 
f of lift to the aft to maintain the optimum trim level for 

the particular speed of the craft. 

As the speed of the craft changes the angle of the 
hydrofoil element can be adjusted, either manually or 
automatically, to provide the optimum level of lift to the 
aft to maintain an optimum trim level at any speed. 

Preferably the watercraft is mono-hulled with a 
transverse cross-section which tapers downwardly to its keel 
line, and which increases in cross-section from the bow to a 
fullest transverse section, and decreases in cross section 
from the fullest transverse section to the after end. The 
keel line of the hull tapers downwardly from the bow and the 
(J stern to a base line at the fullest transverse section. 

The craft can be provided with a drop, or a swing, 
keel which is lowered into position to provide ballast when 
the craft is sailing, and is raised to reduce drag when the 
craft is propelled mechanically. Further, the craft can 
also be provided with internal water ballast tanks which can 
be filled with water to provide ballast when sailing, and 
emptied to reduce the displacement when the craft is 
propelled mechanically. 
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When the craft is being powered by its sails the 
hydrofoil is set level to the water flow under the after end 
of the hull so zero lift and minimum drag are provided and 
the hull operates as normal. It has been found that the 
hydrofoil provides stability to the hull when the craft 
is being sailed and acts as a damper in rough conditions, 
which are additional benefits 

in one construction the hydrofoil is disposed 
approximately level with the base line of the hull. However, 
in another construction the hydrofoil is disposed 
approximately level with the base line of the drop keel It 
has been found that with either of these arrangements when the 
craft is grounded or removed from the water it can be 
supported in an upright position by the lowest point of the 
hull or the xeel and the hydrofoil, like a tripod, which is an 
additional benefit. 

Preferably the hydrofoil element is attached to the 
bottom of the hull by two struts. The hydrofoil element can 
be substantially rectangular in shape, with the shorter sides 
thereof disposed substantially parallel to the direction of 
the hull. Further, the hydrofoil element can have a 
streamlined cross-section with an elongated tear-drop shape, 
which passes through the water with the least drag. 

in one construction the struts are provided with 
rudder elements adapted to steer the craft. The rudder 
elements can be fixed aft of the struts, can be provided as 
part of the struts, or the struts can be the rudder elements. 
With this arrangement a traditional rudder is not required for 
the craft, which further reduces drag. 

The watercraft can be propelled by an inboard engine, 
preferably provided with a screw. The screw can have a known 
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type of blades which can be rotated to be parallel with the 
- direction of the hull to reduce drag when sailing. 

In a preferred construction the hydrofoil element can 
be rotated from a zero lift angle level with the water flow 
under the aft end of the hull, to a lift angle of 
approximately -5 to -8 degrees. 

The upper hull of the watercraft can be shaped with 
a spray rail feature to shield the operators from wash 
produced at high speeds. 

The system can be used on any watercraft, but in a 
preferred construction the invention is applied to a 13 
metre ocean-going yacht, with about 6 berths. 

The invention also includes a hydrofoil element for 
use with a watercraft for sail and mechanical operation 
provided with a displacement hull and a keel, which is 
adapted to only provide lift to the after end of the craft. 

The invention can be performed in various ways but 
Q one embodiment will now be described by way of example and 

with reference to the accompanying drawings in which: 

Figure 1 is a perspective view of a boat 
hull according to the present invention; 

Figure 2 is a perspective view of another 
boat hull according to the present 
invention; 

Figure 3a is a diagrammatic front view of 
the cross sectional contours of the hull 
shown in both Figures 1 and 2; 
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Figure 3b is a diagrammatic side view of 
the hull shown in Figure 3a with the 
cross -sectional lines; 

Figure 4 is a side view of a yacht 
according to the present invention, 
arranged for sail operation; 

Figure 5 is a side view of the yacht shown 
in Figure 4 arranged for motor ised 
operation; 

Figure 6a is a diagrammatic front view of 
the cross sectional contours of the hull 
shown in both Figures 4 and 5; and, 

Figure 6b is a diagrammatic side view of 
the hull shown in Figure 6a with the cross 
sectional lines. 

Figures 1 shows a displacement boat hull 1 which is 
shaped for sailing and is approximately 13 metres in length. 
Figures 3a and 3b show the cross -sectional contours of the 
hull 1. The hull 1 has a broad beam to provide suffxcxent 
righting moment to support the sails and provide an adequate 
lever arm for internal water ballast. In other respects the 
hull 1 is a shaped for high-speed sailing (approxxxnately 10 
knots) . As shown in Figure 1 the hull 1 is provided with a 
drop keel 2 with a ballast bulb 3, and a hydrofoil element 
4 The hydrofoil element 4 comprises two struts 5 and an 
interconnecting horizontal wing 6. The wing 6 xs 
substantially rectangular in shape with the shorter sxdes 
thereof disposed substantially parallel to the dxrectxon of 
the hull 1 • The hydrofoil element is mounted adjacent to 
the aft 7 of the hull 1. 


AMENDED SHEET 


-6- 


in Figure 2 displacement boat hull 8 is identical to 
the hull 1 shown in Figure 1, except for recess 9 provided 
on the lower surface. Recess 9 is dimensioned to receive 
the upper section of the ballast bulb 11 when the keel 10 is 
raised. Further, struts 12 have been provided with rudder 
elements 13 to steer the craft. 

Figures 4 and 5 show a displacement mono-hulled 13 
metre sailing yacht 14. Figures 6a and 6b show the 
cross-sectional contours of the hull 15. This type of yacht 
is known so further details will not be described here. The 
yacht 14 has a hull 15 shaped for sailing, a sailing rig 16 
and a motorised screw 17. The hull 15 is also provided with 
a spray rail ledge 18 to protect the operators of the craft 
from wash at high speeds. (The shape of the spray rail 18 
can be better seen in Figures 6a and 6b) . The yacht 14 is 
provided with a hydrofoil element 19 comprising two struts 
20 <only one shown) and an interconnecting horizontal wing 
(not shown) . The hydrofoil element is identical to that 
shown in Figure 2 with rudder elements 21 provided on the 
struts 20, and it is attached to the bottom of the hull 15, 
adjacent to the aft 22 of the yacht 14. The yacht 14 is 
also provided with a drop keel 23 with a ballast bulb 24. 
The hull 15 also features a recess (not shown) into which 
the upper section of the ballast bulb 24 can fit when the 
drop keel 23 is raised. 

As shown in Figure 4 the yacht 14 is set for sail 
operation with the sailing rig 16 arranged to provide 
propulsion. The wing (not shown) of the hydrofoil element 
19 is set level to the water flow under the after end 22 of 
the hull so zero lift and minimum drag are provided and the 
hull 15 can operate as normal. 
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As shown in Figure 5 the yacht is set for motorised 
. operation with the sailing rig 16 lowered. The drop keel 23 
has been raised and the upper section of the ballast bulb 24 
h as been received by the recess (not shown) in the bottom of 
the hull 15. When the screw 17 pushes the yacht through the 
water at high speeds the wing (not shown) of the hydrofoil 
element 19 is set at a negative angle and the higher water 
pressure on the underside of the wing creates lift and holds 
r the yacht 14 at a level trim. 

t. 

As the speed of the yacht changes the wing is 
adjusted automatically to provide the optimum level of lift 
to the aft to maintain an optimum trim level. It wxll be 
appreciated that the speed of the yacht can be changed by 
engine speed as well as sea and weather conditions and any 
angle of turn, so the wing can be set to respond to these 
changes to maintain a level trim. It will also be 
appreciated that the correct wing angles required at high 
speeds will depend on the size, displacement and engine 
capacity of the craft with which is it used. 

The yacht 14 can be provided with internal water 
& ballast tanks on each side of the hull 15 approximately 

amidships, in order to provided extra righting moment during 
sailing. The tanks can be filled automatically when the 
yacht 14 is in sailing mode, as shown in Figure 4, and then 
emptied to reduce weight and displacement when the yacht 14 
is in motor mode, as shown in Figure 5. 

The spray rail 18 protects the occupants of the 
yacht 14 from water spray created by the high speed of the 
yacht 14 . 

Although the above describes the invention as 
applied to a displacement mono-hulled craft, it will be 
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appreciated that the invention can also be applied to a 
multi -hulled craft. Further, a hydrofoil wing can be 
attached to the underside of the aft of a water craft in any 
appropriate manner, for example by one or three struts. In 
addition, if desired the hydrof oiling effect can be achieved 
by a number of hydrofoil wings attached to the underside of 
the hull in any appropriate manner. 


r •• 
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CLAIMS 

1. A watercraft for sail and mechanical operation 

provided with a displacement hull and a keel, comprising 
hydrofoil means adapted to only provide lift to the after 
end of the craft. 

2 . A watercraft as claimed in Claim 1 in which the lift 

provided by the hydrofoil means is variable. 

3. A watercraft as claimed in Claim 2 in which the 

amount of lift provided by the hydrofoil means is determined 
by the speed of the craft. 

4 . A watercraft as claimed in Claim 3 in which the 

hydrofoil means is adapted to provide sufficient lift to 
maintain the craft at a substantially level trim at any 
speed. 

5. A watercraft as claimed in Claim 4 in which the 
hydrofoil means comprises a substantially rectangular shaped 
hydrofoil element, in which the shorter sides thereof are 
disposed substantially parallel to the direction of the 
hull , and which is adapted to rotate on a transverse axis to 
provide variable lift to the after end of the craft. 

6. A watercraft as claimed in Claim 5 in which the 
rotation of the hydrofoil element is controlled manually. 

7 . A watercraft as claimed in Claim 5 in which the 
rotation of the hydrofoil element is controlled 
automatically. 


AMENDED SHEET 


03-09-2003 


♦ 


5B0300373 


-10- 

. 8 a watercraft as claimed in Claim 6 or Claim 7 in 

- which the hydrofoil element is set level to the water flow 

under the after end of the hull to provide substantially no 

lift when the craft is sailing. 

9. A watercraft as claimed in Claim 8 in which the 
hydrofoil element can be rotated from a substantially no 
lift angle level with the water flow under the after end of 
the hull, to a lift angle of approximately -5 to -8 degrees. 

10. A watercraft as claimed in any of the above claims, 
in which the displacement hull is a mono-hull shaped for 
high-speed sailing, with a transverse cross-section which 
tapers downwardly to its keel line, and which increases in 
cross-section from the bow to a fullest transverse section, 
and decreases in cross section from the fullest transverse 
section to the after end, and in which the keel line of the 
hull tapers downwardly from the bow and the stern to a base 
line at the fullest transverse section. 


11. a watercraft as claimed in Claim 10 in which the 
hydrofoil element is attached to the underside of the hull 
by two struts. 

12 . a watercraft as claimed in Claim 11 which is 
provided with a drop keel, which is lowered into position to 
provide ballast when the craft is sailing, and is raised 
when the craft is propelled mechanically. 

13. a watercraft as claimed in Claim 12 in which the 
keel is provided with a ballast bulb. 

14 . A watercraft as claimed in Claim 13 in which a 
recess is provided in the hull, adapted to receive the upper 
portion of the ballast bulb when the keel is raised. 
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lS. A watercraft as claimed in Claim 14 which is 
provided with internal water ballast tanks which can be 
filled with water when the craft is sailing, and emptied 
when the craft is propelled mechanically. 

16. A watercraft as claimed in Claim 15 in which the 
hydrofoil element is disposed subs tan ti ally level with the 
base line of the hull. 

17. a watercraft as claimed in Claim 15 in which the 
hydrofoil element is disposed substantially level with the 
base line of the drop keel when it is in Its lowered 
position. 

18. A watercraft as claimed in Claim 16 or Claim 17 in 
which the hydrofoil element is provided with an elongated 
tear-drop shaped cross-section 

19. A watercraft as claimed in Claim 18 in which the 
struts are provided with rudder elements adapted to steer 
the craft. 

20. A watercraft as claimed in Claim 19 in which the 
craft is mechanically propelled by an inboard engine 
provided with an outboard screw propeller. 

21 . A watercraft as claimed in Claim 20 in which the 
blades of the propeller are adapted to be rotated to be 
substantially parallel with the direction of the hull when 
the craft is in sailing operation to reduce drag. 

22. A watercraft as claimed in Claim 21 in which the 
hull is shaped with a spray rail. 
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23. A watercraft as claimed in Claim 22 in which the 
watercraft is an approximately 6 berth 13 metre ocean-going 
yacht . 

24 . A watercraft substantially as described herein and 
with reference to the accompanying drawings. 
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